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COLOR STARii mm HTOROGEL DRE SSIwe Awn PPnrcfia 

S^^n^- ^ POlya^'te add: and to the p«K»ss of stabBzIng Z Ztor Z 

n Background of the Invention 

^anous medicated and unmedicated hydrogel dressings containing polyvinylpymrtidone (PVP) are 

T5 PSfpl^J^^^aT"^ -ri^m^c Gel Dressing", which is a dear, seml-flm,. cross linked 
praterted by a ren«wab1e polyethylene release f^ 

dr^^^^y^"^ 83305770^. pubDshed May 2. 1984. disdoses a hydrogel absorbent wound 
jutywrea oy aissoiving 15-25 percent by weight of PVP in water and cross-linkinQ the PVP hv m«nno 
'^ao^^^' ^ P-'erabV^rri'iZ.^is"'^^ 

?° application (a) teadies that it is desireble to add various medicaments to sudi a 

^SrTagK? jSTa'S? '''''' '<™^2^ e^e 

aiuuec^iai agent, and (b) disdoses a PVP gel dressing incorporating SSD 

eteohn^'!!^^'? the abovB^losed process, after the water dispersion of PVP/SSO-was exposed to 
ete*on beam (E-Beam) radiation to fom, the gel. it was found that the color of the resi^S^ 
SSS? ISf"^' "T""^ "^'^"^ ^"^'^"^ <^'SSD) is an assortment of ScSSt 9 
ana Tnomea. This color problem is severe since E-Beam radiation is a necessarv n«rt «i or^rrz^ 
SZnISr'l H-^ Sel dressings, in which radiation is used to c^oZTS ^ 14^1^ to 
terefonn «» fiowable dispersion of PVP/SSD into an insduble. non-flowable geL The variabirrS^^X S 

^d dlt?h! TUL'T"^ """^ "^"^ appocations'sincel^^prl^on^ 
^ Tr^J^ °^ ^ non-standard. d«ngeable preduct The mottled product of many dXert 
colors, and shades of colors, while perfedly suitable from a utiitarian point of Wew fe IthSJ^ 
and completely contrary to what is considered acceptabirinTedL p^'IS 
n»«xxfs. therefore, were sought to stabilize the color of the PVP/SSD gel In order to ob.^^ of^ 
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Sgronary Of the Invention 

disoL'IS Zi^l' h h""!!*^ ""^"^ "^"^ «« Storting PVP/SSD aqueous 

4s . P^"^ whi* had a unifom, deep yellow color after undergdnq E-Beam 

" iSTi ™:argTe1S.^ ^'^ " ''^^ " ^'^ be e^^S to Sl^ 

PVP«sSLlir«TT"J "'«''«<=^'y ^^""d >*en polyacnrlic add was added to the dispersion of 

PVp1S,^J!T^^!! *^ °* Pe^°»de to the dispersion of 

SSrZT"'^^^ betore exposure to ^Beam radiation resuHed in a geThaving a 
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75 



20 



9.ycenne. ft is possible "^feS^^^bX^^Je^fT^S'; ' ""iT' 
PVP hydrogel with good tackiness and oS dSi^ „1^^ TfT ^ ^" ^ 

s use cobalt radiation to sterilize the PvTflroiTlT^" ^ . °^ ' ^^^ired. to 

desirable to fncoiporate SSD in Ich^T ?^ ^"^^ "^'"9 '^d'^**"" ) « would be 

conteWng both gl^rineSd SSD^S^^^S o1S.^°Zr ' "l?""' '^'"^ 
exposed to E-Beam radiation. The color oTsunTt i - ^ *^ S'y'^""^ «»«n 
purple, green, and brown, etc.. vSLTiLS^!l,SlHT f^'*"f ""^^ "^rs. such as yellow, 
w Fortunately, the same qereS m^tSif i^^TS^^ ^ ^ *^ "o-^Slycerine containing gel. 
found also to"^ v«,rk S KTycTeto-SiSS' pT/S" f "^^^ ""^^^'^ 

ttslllcate gel dressing of the pr^i^SrSJ^^r^K S'ycerine/PVP/SSDAnagnesium 
somewhat darker stade of yStoTthaTSJ^J ? ^® ^ ^^'^h color is a 

polyacrylic acid to such atlC^i^^^fci"L£ ! ^^^""^^ oi 

a lighter yellow. The addLTM-oJ^^ST ^'^'^ *^ ^"'^ 9'y«=«""« to 

trisilicate^rater resulted in a «lteSTl^^ ^ *® °* glycenne/PVP/SSDAnagneslum 

The present InvSj^ iS^S J^oTlr^f^^ *° 
variants of the resultant color SuZ ?V^SD hlL2, hT^'"'''"" ^ 
in the PVP/SSD hydrogel dressina ^d wh2f.? ^ ^"^^ ""^^ 9'V<»""e Is used 
polyacrylic acid and/or hvdroo^n "nl^XJ'ri.'^.."^"?^!!"'" "s^* ^'one. or together with 

thereby, it is thought ttj t,Z^:7^(Z^,,T^rT"*''''^, apnt(s).Without intending to be bound 
With residual peroSdes which ^Z'^^ J^^J:^^' 
formers, into the more stable metalHcTo)ddeTT Tfl^Z^Jif ^ 
soluble Ag Ion portion of SSD. not alS fte hill^ POlyacrySc add chelates with the 

a daric yellow color. It also ^^S^tr^So^Z "^'Z^' ^ the Ag ion into 

though hydrogen pemxide is a ZTbl^ra^ T- *° 

other bleaching agents tried dld^" ^Z T^^^ I mstent invention Is unexpected in that 

magnesium trisincate was ineffective to SttlS the^ouIl IT ^'^'^^ ^'W"^ ^ 

Beam radiation. ^ otherwise obtained after exposure to E- 
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*• present InLlionTorD^^rf ""S"™" »» "I" aabilMon lor «,e m 

^^ntoftheto^^^^X^UC^^^ 

£e=^e°^rrL-^^^^^^ 

also effective, but to aTsSTeSnt T h acid in place of polyacrylic acid is 

RirthemK«.lilsalso pistorto;ra * c S^^ °' PVP/SSDM,agnesium tris.Le gels, 

be polymerized in situ^ E^Beam Son iT^i l^ 

PW/SSD/magne^ur^HrisilLeo^s lS3^„ w ^^'o-- '^d^-^tion of 

monomer regaining rj^^^'^rXJ'':, , ^'ul'^^^^^ T ""^^^ ^^"^ 

polyacrylic add Is preferred ^' ^ ^ wound dressing, the use of preformed 

between 0.25 and 0.50. with T^^^^'^^Z^.^ to^l weight of the gel. preferably 
the fomiation of the yellow color u^,n hea^^g. ^ P^^°^"9 
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While we prefer to utilize already oolvmarijert pvp «,» 
pynrolidone (VP) monomer as m^Zm^^t Jl^"^ *° vinyl 

regard this as the full ec^^^^Z ^^^^'^T^ ^^eam radiation. We 

examples am by weight THe ZZ^^Z t^^^ °^ ^''"^^^ shown in the 

specified. ■ ingredients shown are in grams (g) unless otherwise 

BCA52PLE I -CONTROL <3EL WITH NO ADDITIVES 

The ingredients used are- 
re PVP {K-90,GAF) 200 g 
Defonized Water 785 g 
^IverSuiladiazlneSg 



5: 



TO 



30 



2S 
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turt^^'s^'llxr 3?!"^^^^ ^ good agita^-on .th a 

tif desired, optionally deaerate the SuS^ ^^u^^L I ^ ^'^^^^ 

bubbles rise to the sur^ ^iTJL rS Sn^t",?. ' "^'"^ '•"^'^ *° ^OO""^ 

Should be done for scalenip repeSE^ rLTc^.'^l'" '^^y^p,''"* example in the laboratory, tnrt 
and then With a second pofyeSTfi ^ ^^TT ^ ^ « 

square, place in an alumiZ ^rxh^ the desired thickness (OXMO"). Oiecut to a 4"x4" 

electron beam radiation (800 KvTo .^^^i- P"^" *^ ^ 3.0 megarads of 

Samples wereX^din 1^4 Tc^S^ V'"!^ '° *° 9^' 
mottled dark ccuJSZ ^eliw gri^^ SrZ^f ^ °f «^ had an assortment of 

•pure or uniform. ^ ' ^ ' "^^^ unacceptable in not appearing to look 



BCAMPLE II -ADDITION OF MAGNESIUM TRISIUCATE 

Ingredients used were: 
PVP(K^.GAF)200g 
35 Deionized Water 785 g 
Silver Sulfadiazine 5 g 
Magnesium Trisilicats 10 g 



45 



^ ^TSTpleT"^ ^« - thereafler 

are ^^^X^tl^Z^T^ *eP ve-Iow color af.^ two weeks of ag^g at I^O-F. These 

BOMPLE m EDITION OF POLYACRYUC ACID AND MAGNESIUM TRISIUCATE 



The ingredients used were: 
PVP (K-90, GAP) 200 g 
Deionized Water 783 g 
Sliver SuHiadiazine 5 g 
» Mg. TrislRcate 10 g 
Polyacrylic Acid 2 g 



55 



Examples I and II. ^ Procedure was fbltowed as with the preceding 

•n» resultant gel samples were a unilbm. pale yeltow color after two weeks of aging at 120-F 
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EXAMPLES tV-\m -. ADDITION OF GLYCERINE 

^n^r^Jh"^'^'^ are as shovwi below. The procedures used are as in Ihe preceding Examples I 
TJ^^Z:^' '^^-^^^-^-^ appear™* of «,e resuHant'g^ sa^U. 



Example Wo. 

70 

PVP 

,5 Glycerine 
SSD 

Mg. Trisilicate 
Polyacrylic Acid 



20 



2 vks at 120 F 



25 



TV 


V 


VI 


VII 


200 


200 


200 


200 


785 


735 


783 


733 




50 




50 


5 


5 


5 


5 


10 


10 


10 


10 






2 


2 


Yellow 


Dark 


Very 


Pale 




Yellow 


Pale 


Yell< 






Yellow 
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EXAMPLES Vlll-X -ADDITION OF HYDROGEN PEROXIDE 

The ingredients used are as shown below for Example VIII. The procedures used are as in the 
preceding Examples I and II. m Examples IX and X. the dispersion of Example VIII is used, and the amount 
Of hydrogen ^de shown is added to the amounts of dispersion shown. The hydrogen peroxide was in 
the fomi of a 30 percent sofutlon in water (J.B. Baker -Superoxol"). Herowoewasin 



Example Mo. 



VIII 



IX 



40 



45 



•PVP 

Mg. Trisilicate 
SSD 

Polyacrylic Acid 
HjOj-OO*) 



200 
783 
10 
S 
2 



> 



99.17 



99.59 



0.83 



0.41 



" u^V!^^ ^^P'^' ^ ^""^^ "T^l^ ^ Examples. These three 

examples show the effect of hydrogen peroxide. In varying amounts. 
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EXAMPLES Xi.Xn -ADDmON OF HYDROGEN PEROXIDE (VI/ITHOUT Mg TRISILICATE) 

F.«IIl'K!? ^ shown below, and the procedures used are as in Examples I and II. In 

Sr„T-J!r ^ °* ^""^ X" is used in the amount shown, to whid, is added the amount of 

polyacrylic acrd shown. 
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Example Wo, 



XI 



XII 



10 



PVP 
SSD 

Polyacfrylic Acid 
HjOj-OOt) 



200 
786.7 
5 

8.3 



99.8 
0.2 



IB appearance Of the resultant get samples is as Shown in Table LFrt^ »^ 

be seen that Magnesium TrisiHcate must be present also Ibr the Hycfcogen to^S^ ' ^ 



ao 
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EXAMPLES XIII and Viy wrru AK,r> ^niri fT P.IA 

Xlviiri^St ^Pte X"' being "sed in Example 



Example Wo. 



XIII 



XIV 



30 



PVP 

Mg. Trlsilicate 
SSD 

Polyactylic Acid 



200 
776.6 
10 
5 

8.4 



99.8 



0.2 



40 nmJUf '^s^ gels, shown in Table I, indicates that it is not necessary to have PAA 

*> present Where magnesium trisiKcale and HeOi are both used, for color stabilization^ essary to nave PAA 
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TABLE] 
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Heat Aging fl 12Qop 



gx No,. 

VIII 

IX 

XI 
XII 
XIII 
XIV 



Initial 
Color 

Cream 

white 

off-white 

white 

white 

white 

white 



1 Wk. 

yellow 

white 

cream 

cream 

cream 

white 

white 



2 Wks 

yellow 

white 

light yellow 
light yellow 
light yellow 
white 
white 



3 Wks 

yellow 

white 

light yellow 
yellow 
light yellow 
off-white 
off-white 



35 



^^P'^S XV AND XVj- ADDITION OF H2O2 WITH AND WITHOUT GLYCERINE 



The ingredients used are as shown below. The procedures used are as in Examoles I and 11 Wh^« 
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Example Mq- 

PVP 

SSD 

Mg. Trisilicate 
Polyacrylic Acid 
H2O2-(30\) 
Glycerine 

Initial Color: 
1 week at 120**P 



XV 

200 
774.7 
5 
10 
2 

49.6 

beige/yellow 
beige/yellow 



XVI 

200 
774.7 
S 
10 
2 

8.85 
49.6 

White 
white 



SfN^niS™ ""^^ "^"^ °' '^'^^^•^ COBALT 



^ST"^ procedures used in Bcamptes I and II. the ingredients shown below were used in seven 
- (F). Which used Identical p««edurBs. except that the a^omTof IS^ 

Tr^ ^^"^ ^y**^' ^P'^' sterilized usI,g <S 

racBahon (cobalt dose), "nie color of each sample, initially and after aging was as soedfied *a onta^^ 

surfaces were, with the anwunt of tactaness decreasing inversely with the E*e^ 
Example No. XVII 



PVP 
SSD 

Mg. Trisilicate 
Polyacrylic Acid 



200 g 
783 g 

5 g 
10 g 

2.g 



Color 



Dose Cobalt Dose Initial iwk a 12Q° P 



Tack 



A 


0.5 


MEADS 


2.5 


MRADS 


B 


1.0 


N 


2.5 


n 


C 


1.5 


M 


2.5 


n 


0 


2.0 


M. 


2.5 


M 


E 


2.5 


' n 


2.5 




F 


3.0 


ft 


2.5 


tt 



White v/pale yellow 

white v/pale yellow 

white v/pale yellow 

white v/pale yellow 

white v/pale yellow 

white v/pale yellow 



most tack 



least tack 
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ILLUSTRATION A-EFFECT OF.A NON-HYDROGEN PEROXIDE BLEACHING AGENT 

bJ!1XT^«1::!Z^' T^J" "^"^ ^ Shown in 

txamples VIII-X, Xlli and XIV. the use of another welHoiown bleaching agent resulted in a dark hroJn J. 
which IS not a satisfactory color. This shows the uniqueness of HKfe ^ ' 

was "^1^' ^i!! P^"^«« "sed for the H2O2 gels referred to above, with the ingredients shown below it 
rr;C.r Solf^ ^^dt^ agent sodfur^ hypc«hK^ (Chloro.,^On XTleJ 



the sample gels dark brown" 
PVP 200 g 
10 H2O 783 g 
SS0 5g 

Mg. Trisllicate 10 g 
Polyacrylic Acid 2 g 
Chlorox (5^%) 92^ g 
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Claims 
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nfii JlI?'''' ^!f^ lll'*'^^' "^'^'"9 comprising a non^igid layer of cross-linked polyvmylpyrrolldone 
SSI • """^ " ^'^^ ^"'^^^9 ^^^^^ of magnesium 

amoL^J^'S^^^^ '^"'"^ ' "^^9"^'"'" ^^^^^ *s present in an 

amount l>6tween 05 and 5.0 percent based on the total weight of the gel 

amoy^tTee^ oT^^o' pS """" ' "^"""^ " - 

4. TJ,e color stabilized hydrogel dressing of any one of claims 1 to 3 which also contains glycerine 

Of D^lvl^?.'i^ °^ ' *° ^^<^ between 0.05 ^ a^ ircent 

of polyacryfic acid or polymethacrylic acid, based on the total weight of the gel 

periJI; wITgShXen ^2. °' ^ « -"'ch ^so cont^ns fiom 0^ to one 

resuL temTTRif '''f «^ the color of the polyvinylpynolldone silver sulfadiazine gel dressing which 
^r^S^! »h!^ °* ^ °* polyvinylpyrrolidone and silver sulfadiazine which 

arfrtf^ 1^'"" P0'y3'=^"c acid or polymethacrylic add or acrylic add monomer is 

^1 Pol)2;.nylpym,r.done/silver sulfadiazineAnagnesium trisllicate water^erSL ^Taid 
dispersion is exposed to E-Beam radiation. 

9. The process of daim 7 or claim 8 wherein hydrogen peroxide is added to fh« 
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